Dihydrodiol dehydrogenase in drug resistance and sensitivity of human carcinomas.
We previously reported (UroOncology 1:165, 2001) cross-resistance and collateral-sensitivity to 2-chlorodeoxyadenosine (CldAdo) and fludarabine (FaraA), respectively, in a human renal cell carcinoma selected for resistance to 2'-deoxytubercidin (Caki-dTub). Insofar that these drugs generally demonstrate cross resistance rather than collateral sensitivity, we further examined the bases for this phenomenon. Both CldAdo and FaraA induce apoptosis, as the triphosphates, via binding to Apaf-1. In the presence of cytochrome c, this binding leads to activation of procaspase 9 to active caspase 9 that induces apoptosis through its activation of caspase 3. CldAdo and FaraA induced caspase 3 activities in wild type and Caki-dTub cell lines in a dose-dependent manner that paralleled the cross-resistance (CldAdo, 200-fold) or collateral sensitivity (FaraA, 20-fold) with regard to cell viability. The activation of caspase 3 was inhibited by the caspase 9 inhibitor, Z-LEHD-FMK, suggesting that both drugs act via the same pathway. By differential display and direct enzyme analysis, dihydrodiol dehydrogenase (DDH) was observed to be profoundly underexpressed in the Caki-dTub compared to wild-type Caki-1 cells. Stable transfection of the Caki-dTub cells with a vector encoding the enzyme led to partial reversal of the resistance to CldAdo. Resistance to cisplatin has recently been ascribed to overexpression of DDH in a human ovarian carcinoma cell line (Deng et al. in J Biol Chem 227:15035, 2002). It is tempting to speculate a mutation in the Apaf-1 nucleotide binding site that reduces (CldAdo) or increases (FaraA) toxicity in the Caki-dTub cells; however, the recent finding by others in a human ovarian carcinoma cell line suggests that DDH expression mediates the cross-resistance and perhaps, collateral-sensitivity.